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Abstract

Background Medical imaging plays a vital role in the accurate diagnosis, treatment and outcome prediction of
many diseases and injuries. However, in many African countries, deserving populations do not have access to the
proper medical imaging specialists’ services. As a result, clinicians continue to struggle to provide medical imaging
via consultation. However, little is known about conventional referral consultation practices and their challenges. This
study, therefore, aimed to explore the practice and challenges of medical imaging service consultation among health
professionals and patients in the context of the Ethiopian public healthcare delivery system.

Methods Descriptive phenomenological study was employed to explore the practice of medical imaging service
consultation among health professionals and patients in public hospitals of Amhara region from October 12,

2021 to December 29, 2021. Semi-structured interview guides were prepared separately for key-informant and
in-depth interviews. A total of 21 participants (6 hospital managers, 4 medical directors, 4 department heads, 3
medical imaging coordinators and 4 patients) were selected using the maximum variation sampling technique. All
interviews were audio-recorded, transcribed verbatim and subjected to inductive thematic analysis using Open Code
4.02 software.

Results Six major themes emerged following the thematic analysis: (1) medical image service delivery practices; (2)
medical imaging consultation modalities; (3) benefits and drawbacks of the consultation modalities; (4) challenges;
(5) challenge mitigation strategies; and (6) future recommendations. Image films, compact disks, and telegram apps
were the consultation modalities used by the referring clinicians to send the medical images to radiologists. Frequent
failure of imaging machines, delayed equipment maintenance, inadequate infrastructure, shortage of budget, lack

of radiologists, and low-quality of printed image films were among the challenges influencing the medical imaging
consultation service.

*Correspondence:
Araya Mesfin Nigatu
hitdt2005@gmail.com

Full list of author information is available at the end of the article

©The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://orcid.org/0000-0002-0850-265X
http://crossmark.crossref.org/dialog/?doi=10.1186/s12913-023-09652-9&domain=pdf&date_stamp=2023-7-22

Nigatu et al. BMIC Health Services Research (2023) 23:787

Page 2 of 15

consultation practice.

Conclusions This research explored onsite and referral imaging consultation practices. However, there are many
challenges encountered by the referring clinicians and the radiologists during the consultation process. These
challenges could potentially affect clinicians'ability to provide timely diagnosis and treatment services which would
ultimately affects patient health status and service delivery. Virtual consultation via teleradiology and enhancing
clinicians’competence through long-term and short-term trainings are recommended to improve the referral

Keywords Medical imaging, Radiology consultation services, Challenges, Ethiopia

Background

To achieve universal health coverage, medical technolo-
gies could be employed in the prevention, diagnosis,
treatment, and management of medical conditions [1-3].
According to De Miranda et al. [4], medical technology
is “the application of devices, procedures, and knowl-
edge for diagnosing and treating disease for the purpose
of maintaining, promoting, and restoring wellness while
improving the quality of life” Medical technology has
transformed medicine by enabling doctors to study more
about the human body than ever before and supporting
them in clinical decision-making [4—6]. Medical imaging
offers a viable solution to some of the country’s ongoing
healthcare challenges, such as new emerging infectious
diseases and the increasing complexity and volume of
work [7-9].

Ideally, every citizen has the right to get timely access
to high-quality medical treatment by trained specialists
[10]. However, according to World Health Organiza-
tion (WHO) estimates, half to two-thirds of the world’s
population does not have adequate access to basic imag-
ing technologies such as X-rays and ultrasound [11]. The
challenge is very critical especially for low and middle
income countries (LMICs), due to inadequate infrastruc-
ture, lack of imaging technology, inaccessibility, afford-
ability, acceptability, a shortage of radiologists, migration
from low-income to high-income countries, and a lack of
technical experts [12, 13]. According to Kawooya et al.
[14], the proportion of radiologists who migrate to other
nations is significantly higher in low-income countries
than in high-income countries, ranging from 2 to 35%.

Furthermore, there is a considerable discrepancy in
radiology equipment distribution between low incomes
to high-income countries [15]. Only 14% of low-income
countries, for example, have at least one computed
tomography (CT) scan per one million population, com-
pared to 100% of high-income countries [16]. Most of the
LMICs avail medical imaging machines for their health
facilities through donations due to the lack of adequate
budget [17]. However, around 38.3% of the donated
health technology machines in developing countries are
out of service because of technical and non-technical
problems [18, 19]. The technical challenges have been
faced from the very beginning, when requests for imag-
ing are made [20, 21].

According to a study conducted at public hospitals
in Addis Ababa (Ethiopia), 25% of imaging devices are
nonfunctional due to a paucity of technicians with the
necessary skills [22]. On the other hand, accessing tech-
nical experts to maintain high-quality medical imaging
equipment at the health facility level remains an ongo-
ing challenge [23]. Moreover, the number of radiolo-
gists nationally is very limited (300 radiologists to serve
118 million population) [14]. As a result of this, offering
quality radiological services to patients is a challenging
task. To overcome the challenges associated with patient
anxiety and prolonged total examination times, medical
imaging consultation is used as an alternative to properly
utilize the time and skills of those limited radiologists
[24]. This technique enables consulting clinicians to build
confidence in the radiological report, minimize repeat
imaging, and revise the diagnostic or management plan
[21]. However, offering the expected services to all the
deserving populations remains difficult, particularly for
low- and middle-income countries [25].

To close the gaps in equity and high-quality healthcare
delivery (including medical imaging service), the federal
ministry of health of Ethiopia designed time-bounded
guiding documents like the health information strategy
(HIS) plan [26], the health sector transformation plan II
(HSTP 1II) [27] and digital health blueprints [28]. Though
medical imaging is one of the service areas demanding
attention as it affects considerable portions of the pri-
mary and general hospitals clinical services, strategy and
policy documents were not prepared considering evi-
dences on radiology service consultation practices and
their challenges.

Furthermore, prior studies conducted in the field of
radiology [9, 29-32] paid little attention to answering
questions such as: how clinicians consulted the radio-
logical image with radiologists?, what were the available
radiology service consultation practices?, what were the
challenges that influenced the process of medical imag-
ing consultation?, and what strategies could be developed
to address the challenges?). So, gathering data with the
help of the aforementioned inquiries could be useful to
improve the provision of medical imaging services. As
a result, the improved medical imaging service would
benefit the referring clinicians in managing both com-
municable and non-communicable diseases by providing
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better treatment, monitoring, and predicting the out-
come timely [5, 9]. Therefore, this study aimed to explore
the medical imaging service consultation practice and its
challenges among health professionals and patients in the
context of Amhara region public hospitals, Northwest
Ethiopia.

Methods

Study design and period

The study used descriptive phenomenological approach.
This approach is helpful to provide and in-depth under-
standing of the lived experience of the study under inves-
tigation [33, 34]. Due to this we employed a descriptive
phenomenological approach to explore the lived experi-
ences of medical imaging consultation practices and their
challenges among health professionals and patients. The
approach relies on phenomenological philosophy, which
entails conducting research from the standpoint of phe-
nomenological reduction, with the goal of discovering
the essential structure and meanings of subjectively lived
experience [34]. The study was conducted from October
12, 2021 to December 29, 2021.

Study setting

This study was conducted in the public hospitals found in
Gondar city administration, Central Gondar and South
Gondar zones of the Amhara Regional State, Northwest
Ethiopia. According to the Amhara Regional State Health
Bureau’s 2021/2022 annual plan performance report, the
region has a total of 19 Zones including the city adminis-
trations and 238 kebeles (the lowest administrative unit)
[35]. In the region, there are 98 hospitals, 917 health cen-
ters, and 3,725 public health post health facilities provid-
ing essential health services for 22,876,999 populations.
Even through the population of the region was high,
clinical services were provided by 241 specialists, 1307
general practitioners, and 260 radiology professionals.
On the total 260 radiology professionals, 83 were radiog-
raphers (imaging technicians-diploma in radiology), 139
were radio-technologists (first degree in radiology) and
38 were radiologists.

Sample size and sampling techniques

According to Guest et al., a minimum of 12 interviews
are usually required [36]. Though we computed the ini-
tial sample size, our final sample size was determined
based on the level of information saturation criterion
which means when new interviews produce little or no
new information to address the research question [36,
37]. As a result, since our analysis was an inductive the-
matic analysis, the authors of this study determined the
saturation level by considering when there were no new
emerging codes or themes. Thus, the study included 21
participants [17 for the key-informant interview (KII)

Page 3 of 15

and the rest 4 were for the in-depth interview (IDI)]. Of
the total 17 KII participants, 6 were medical directors, 4
were hospital managers, 4 department heads (2 radiolo-
gists, 1 general surgeon and 1 internist) and 3 were imag-
ing unit coordinators.

The maximum variation (heterogeneous sampling)
technique was used to select the number of participants
from each group and collect data on medical imaging
consultation practices and their clinical and adminis-
trative challenges. According to previous research, the
maximum variation sampling technique is an appropriate
participant selection technique for studies involving het-
erogeneous groups [38].

Participant selection

Key-informants were chosen based on their administra-
tive responsibilities and length of hospital stay. To select
participants for the KlIs and IDIs, the research investi-
gators established an inclusion criteria before conduct-
ing the data collection. A minimum of two years of work
experience was set as a criterion for KIIs because investi-
gators believed that this was sufficient for key informants
to acknowledge the hospital radiology consultation prac-
tice and associated challenges. Similarly, prior exposure
to medical imaging unit visits was considered as an inclu-
sion criteria to recruit patient participants for the in-
depth interview. However, individuals who didn’t meet
the illegibility criteria were excluded from the study by
the principal investigator at the time of the data collec-
tion. All participants were informed about the purpose of
the study and the criteria for participant selection. Each
participant provided informed consent prior to the data
collection.

Participant characteristics

In our context, along with their administrative duties,
medical directors (they are general practitioners by pro-
fession) and department heads of the radiology, medical
surgical and internal medicine professionals spent the
majority of their time providing clinical services. Further-
more, the three medical imaging unit coordinators were
responsible for carrying out the requested radiographic
study and transferring the images back to the request-
ing clinician. The consulting clinicians then perform the
referral consultation to the radiologists. Despite being
medical professionals, hospital managers were in charge
of the hospital’s administrative aspects. Patients, on the
other hand, were included based on their prior exposure
to medical imaging units.

Data collection techniques

Because the nature of our research question demanded
the participation of service providers (clinicians and
radiologists), administrators and patients we used KII
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and IDI data collection techniques. We chose KII and
IDI techniques in the hopes that the diverse participants
would be able to provide relevant information about tra-
ditional medical imaging consultation practices and asso-
ciated challenges. There were no repeated interviews.

Data collection tools and procedures

Separate semi-structured interview guides were devel-
oped for the KIIs and IDI participants separately (Addi-
tional file 1, Additional file 2). The interview guides were
reviewed and edited by domain experts invited from
health promotion and behavioral science, public health
and radiology departments. The original interview guides
were significantly improved by incorporating comments
and suggestions from experts. A pretest was conducted
on three individuals who were not involved in the study
and minor modifications were made accordingly. The
interview guides were prepared in English and translated
into Amharic (the local language of the study area) to col-
lect details of the data through probes.

All key-informant and in-depth interviews were con-
ducted face-to-face by the principal investigator (AM).
Key-informant interviews were conducted privately at
their office at their convenience. Similarly, patients were
interviewed at the hospital where they received radiology
services by requesting free and convenient class. All the
interviews were audio-recorded, and the interviews lasted
20 to 32 min (KIL 20 to 32 min and IDIL: 23—-31 min). A
KII guideline document suggested that the average inter-
view duration should be no more than 30 min [39]. Simi-
larly, a range of 30 min to several hours is recommended
for the in-depth interview [40]. Any identifying informa-
tion provided by the participants was not tagged to de-
identify the data to ensure confidentiality.

The questions were asked in response to participant
cues to reduce respondent bias and the danger of reac-
tivity. We also took field notes during the interview. Both
the tape-recording and the field notes were taken to
ensure that the data was accurate. There were no refusals
throughout any of the interviews. Furthermore, only the
respondents and researchers took part in the study dur-
ing the interview.

Reflexivity

The principal investigator had no prior social connections
to any of the staff members from the selected hospitals,
despite conducting all of the interviews. The principal
investigator was unfamiliar with the medical imaging
consultation practices and challenges at that particular
hospital. Furthermore, the educational background of
the investigator was different from the area under inves-
tigation. All this together could help the investigator not
to influence the situation of the study participants. The
‘bracketing’ technique, on the other hand, which entails
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suspending researchers’ preconceptions about the sub-
ject being investigated, identification, and isolation,
was used throughout the entire research process. The
researcher’s life experiences, values, and cultural beliefs
were all kept open, visible, and transparent.

Data analysis

A professional with a qualification of BSc in applied
human nutrition who had experience in data transcrip-
tion transcribed all the audio-recorded data verbatim and
translated it into English. The translated data was cross-
checked with the audio-recorded file to guarantee appro-
priate transcription and translation. The lead investigator
examined the translated data to understand the concepts
and related interpretations of the data. Participants had
the opportunity to comment on the transcripts, and their
comments were taken into account. The translated tran-
scriptions were coded using Open Code 4.02 software by
the principal investigator (AM) and the research assistant
(TH) after re-reviewing the transcribed texts.

An inductive coding was applied to create a set of
codes emerged from the data following the main guiding
questions such as: Could you tell me the medical imaging
service delivery practice? Could you tell me the consulta-
tion modalities which are in practice? Could you tell me
the challenges you faced when delivering medical imag-
ing service? Could you tell me the mitigation strategies
you have used? What do you recommend for the future
to improve the medical imaging service delivery?) Code-
book was created in a separate Word document file with
the code definitions by the principal investigator (AM)
(Additional file 3). Line-by-line coding was employed to
detect related patterns by (AM) and (TH). Then, to find
themes in the data, codes with similar patterns were
combined. Throughout the analysis, many concepts
emerged, and these concepts were used to explain com-
parable phenomena and generate new explanations. The
themes’ contributions to comprehending the data were
then investigated. Finally, we used an inductive thematic
analysis approach to identify major themes that helped
to answer the research question by the principal inves-
tigator. The work was read and approved by all authors.
Moreover, the principal investigator used the COREQ
checklist [41] to report the qualitative findings (Addi-
tional file 4).

Theme emergence and development

All tape-recorded data interviews were transcribed ver-
batim into Ambharic (the local language) and then trans-
lated into English. The translated transcriptions were
imported into OpenCode 4.02 for coding. The definitions
for the codebook (Additional file 3) were then created in
a separate Word document file. To understand patterns
of meaning from data on lived experiences, an inductive
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approach or data-driven coding was used throughout the
data analysis process. Themes were then formed based on
the ideas that emerged from the major guiding questions.
The relevant quotes were cross-checked with the study’s
themes by the investigators. A description and interpre-
tation of the themes’ meanings were used to report the
findings. Direct quotes from participants were also used
in the report to provide readers with a clear picture of the
findings.

Trustworthiness

To establish the credibility of our analysis, we verified the
interview guides by domain experts to ensure the qual-
ity of the data. Moreover, the interview guide was pilot
tested to check the flow of the questions. The interviews
were done in Amharic (the local language of the study
area) and translated into English for analysis and inter-
pretation. To achieve sensitivity, verbatim quotes were
used in the study to directly report the participant’s voice.
Every effort has been made to correctly define the steps
of this research method for the sake of transparency,
coherence, and replicability. The study applied mixed
methods (KII and IDI) to collect the data. The interviews
were guided by open-ended questions (Additional file 1
and 2). We used the consolidated criteria for reporting
qualitative research (COREQ) guideline to ensure the
results” accuracy and validity. The researchers observed
and engaged with research participants for a prolonged
period of time.

Table 1 Socio-demographic characteristics of participants, 2021
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Ethical consideration

The University of Gondar Institutional Review Board
approved and gave ethical approval for this work (refer-
ence no: VP/RTT/05/2554/2021). In addition, support-
ive letter was also obtained from Amhara Public Health
Institute. Throughout the data collection process, all par-
ticipants provided informed consent, and the study was
carried out in accordance with the Helsinki Declaration.
Informed written consent was taken from each partici-
pant. Furthermore, no personal information provided by
participants was used during data analysis, interpreta-
tion, or presentation.

Findings

Background information of the of study participants

This study interviewed a total of 21 participants (17 KlIs
and 4 IDIs). The mean age of the key informants was 34.2
years old (range 27 to 55 years). Similarly, the mean age
of the in-depth interviewees was 28 years (range 25 to 32
years). The key-informants’ working experience ranged
from 2 to 30 years. All except one of the key-informants
had a first degree or higher in terms of their educational
background. All the key-informants had an administra-
tive position [Table 1].

Following the inductive thematic analysis, six main
themes emerged from the data, as shown in Fig. 1. The
open code synthesis tree highlights the emerging themes
about the practices and challenges of medical imaging

Interviewee Age Sex Educational status Profession Current position Experience (in Year)
Code

KII-1 32 M Degree Health Officer Hospital manager 10
Kil-2 30 M Degree Nurse Hospital manager 7
KII-3 40 M MD* General Surgeon Hospital manager - delegate 15
Kll-4 35 M MD* Radiologist Head of radiology department 6
KII-5 55 M Degree Radio-technologist Coordinator of the imaging unit 30
KIl-6 30 M Degree Radio-technologist Coordinator of the imaging unit 6
Kll-7 38 M MD* Radiologist Head of radiology department 8
K-8 28 M Diploma Radiographer Coordinator of the imaging unit 4
KIl-9 34 M MD General practitioners  Medical director 4
KI-10 30 M MD General practitioners  Medical director 4
KI-11 38 M Degree Health Officer Hospital manager 15
KIIl-12 31 M MD General practitioners  Medical director 2
KIl-13 34 M MD General practitioners  Medical director 4
KIl-14 35 M MD* General Surgeon Head of medical department 10
KIl =15 35 M MD* Internist Head of internal medicine department 9
KIl-16 30 M MD General practitioners  Medical director 2
Kil-17 27 M MD General practitioners  Medical director 2
IDI-18 28 M 6th grade completed NA Patient NA
IDI-19 32 M Able to read and write NA Patient NA
IDI-2 27 M Unable to read and write  NA Patient NA
IDI-21 25 F Unable to read and write NA Patient NA

Kll=Key-Informant Interview; IDI=Indepth Interview; MD = Medical Doctor; MD +=Medical doctor with specialty; BSc = Bachelor of Science; NA=Not applicable
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-} Benefits and drawbacks of consultation modalities
+)- Benefit 1: Knowledge sharing
+)- Beneft 2: Informed decision making
+)- Beneft 3: Resource saving
+)- Drawback 1: Compromizing service quality
+)- Drawback 2: Demanding physical presence
+)- Drawback 3: Lack of accountability
—}- Challenges
+)- Budget/Economic factors
Human factors
+}- Organizational factors
+)- Time related factors
= Future recommendations
+|- Employee technology assisted service
+]- Standardizing hospital’s service
+)- Strengthening the refemral system
—}- Medical imaging consultation modalities
+]- Hard copy consultation
+)- Soft copy/digital
—}- Medical imaging service delivery practice
+)- Onsite medical imaging service
+)- Referral consultation
—)- Mitigation strategies to overcome challenges
+- Awamess creation
+]- Capacity building
+}- Expert consultation
Refeming patient for better managment

+

|

Fig. 1 Open code synthesis tree diagram depicting themes and sub-
themes of medical imaging practices and their challenges

consultation at public hospitals in the Amhara region,
Ethiopia.

Theme 1: medical imaging service delivery practices
We found that the most common practices applied dur-
ing medical image consultations were onsite and referral.
Referring clinicians sought referral for image consultation
only when onsite radiologists were not available and they
were unable to make the image interpretation by them-
selves. On such occasions, patients are referred either to
private imaging clinics or public referral hospitals.
This was explained by the following quote:

Patients were referred to referral hospitals when
Physicians perceived that they required additional
X-ray or ultrasound investigations. Otherwise, the
image interpretation service will be done by the
onsite physicians (Hospital manager, 7 years work-
ing experience).
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Moreover, when there was a problem related to the imag-
ing equipment or when referring clinicians thought the
patient ought to see more senior professionals for opti-
mal care, they occasionally sent the patient to referral
hospitals or private imaging clinics.

According to one of the key-informants, failure to pro-
vide an onsite consultation service put significant con-
straints in timely diagnosis and treatment of patients.
Furthermore, the lack of onsite services meant patients
had to travel long distances looking for medical imaging
consultation service. It also means extra expenses and
delayed service access. Delay in service and hence diag-
nosis resulted in disease complications or sometimes
death. The informant also added that, in order to avert
such scenarios, referring hospitals occasionally invited
radiologists for on-site medical imaging services in the
form of a short-term paid contract.

A hospital manager reported

We are currently considering other options to bring
radiologists from the referral or teaching university
hospitals to provide ultrasound and X-ray onsite
services, even if the financial system is challenging.
(Hospital manager, 15 years of working experience).

Theme 2: medical imaging consultation modalities

The findings indicate that the referring hospital clinicians
mostly used either hard copy (printed films) or softcopy/
digital image modalities (such as CDs, smart phones, and
telegram channels) to send the image to radiologists for
consultation.

In our hospital, CDs and films are the most fre-
quently used options that we are currently using to
access experts’ assistance (consultation). In both
cases at the time of referral, we remind patients to
come back after receiving their radiology report.
(Hospital manager, 10 years of working experience).

Theme 3: benefits and drawbacks of the consultation
modalities

A radiologist key-informant remarked that having access
to the digital image consultation made examining the
patient much easier. The telegram consultation option
allowed patients to save on costs related to accommoda-
tion and transportation because it was a free consultation
service at a distance provided by the social relationship
between the referring clinicians and the radiologist. Fur-
thermore, digital image consultations allowed for optimal
image interpretation while maintaining image quality.

In my opinion, the telegram service is useful to the
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patient if the patient is not required to be physically
there. The majority of today’s machines are digital
and can be connected to other digital machines like
computers, which supports the transfer of images
from one location to another whenever there is a
connection. (Radiologist, 8 years of working experi-
ence).

Another hospital manager key informant was also added

A telegram is a wonderful way to save costs associ-
ated with the patient himself and the caregivers
for transportation, bed, and food. It will also avoid
a car accident, which might probably occur during
transportation. (Hospital manager, 15 years of work-
ing experience).

Digital image consultation simplified service delivery for
radiologists by allowing them to zoom in and zoom out
to see the image from different angles. Moreover, the dig-
ital image preserves the image’s quality and protects the
patient from misdiagnosis and treatment.

Telegram and CD consultations are normal in terms
of maintaining quality and enabling us to see the
image by zooming in and out. (Radiologist, 6 years of
working experience).

Both hardcopy and softcopy/digital image consultation
modalities were viewed as advantageous for consulting
clinicians as means for exchanging and sharing profes-
sionals’ expertise. Accessing expert knowledge could help
referring clinicians to improve clinical decisions making
and possibly minimize additional referrals in the same
scenario.

As we have a group discussion, we can update our-
selves on the clinical report we obtained. It is an
important approach to self-update, which implies a
consulting medical doctor can share knowledge with
senior radiologists. (Medical director, 4 years work-
ing experience).

Hardcopy/film-printed consultation modalities have
several drawbacks compared to softcopy/digital image
consultation modalities. Of these, low film quality, vul-
nerability to damage due to poor handling, and a higher
rate of repeat-studies which could expose patients to
unnecessary radiation exposure were some of the chal-
lenges. A key informant reported

Both the CD and film have no difference in usage,
but when we use films, there is a chance of being
blurred and does have repeated taking of images,
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putting patients at risk of radiation exposure. (Med-
ical director, 2 years of working experience).

Another key-informant also mentioned that incomplete
information on requested studies was is a challenge dur-
ing the referral consultation. As a result of lack of patient
access, radiologists were often challenged to produce
accurate imaging reports. The radiologist is unable to
obtain relevant clinical information directly from the
patient because X-ray images are frequently submitted
to radiologists for consultation by caretakers or family
members. Due to this, incomplete information may result
in incorrect interpretation, which may affect patient diag-
nosis and treatment.

We can’t get sufficient information, such as physical
examination details and patients’ previous history,
when the patient image is sent to us by caregivers or
other individuals. On such occasions, we have tried
to access information from the requesting clinician
via his cell phone because it is difficult to determine
how long the patient has been with the disease.
(Radiologist, 6 years working experience).

On the other hand, even if the telegram consulta-
tion option was a free and volunteer-based ser-
vice, a radiologist’s lack of commitment was one
of the major challenges that could cause a delayed
response. Furthermore, ensuring accountability
for the delay was impractical because there was no
legal institutional agreement between the referring
and referral hospitals. Overall, a delayed radiology
report may result in delayed diagnosis and treat-
ment. This idea was supported by a quote from a key
informant report:Because we do not have a contract
agreement with radiologists, we are having difficulty
using telegram. The radiologists are not fully respon-
sible for our consultation because the service is
volunteer-based. They will not be held accountable.
They may also overlook the request and sometimes
fail to respond at all. (Medical director, 4 years of
working experience).

Participants had varying preferences for consultation
methods for medical imaging. However, their justifica-
tion for favoring or rejecting it appeared plausible. One
of the key informants reported:

I prefer both telegrams and CDs instead of image
films because the rejection rate for films is very high
due to the poor image quality. However, in telegram
consultation, there is also an issue of accountability
during the occurrence of medico-legal issues since
it is a free, volunteer-based service. (Radiologist, 8
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years working experience).

Another key informant, on the other hand, claimed
that telegram consultation was much better than CD
consultation.

I preferred telegram for X-ray, CT scan, and MRI
images to access the radiologists remotely without
letting patients travel further. On the other hand,
CDs are very prone to damage when they encounter
scratches because of poor handling. (Radiographer, 4
years of working experience).

Theme 4: Challenges

The influencing determinants for successful medi-
cal imaging service delivery reported by the partici-
pants were summarized under four subthemes; namely:
(a) organizational; (b) time-related; (c) human; and (d)
financial/economical.

Subtheme A: organizational determinants

Providing medical imaging services to consulting hos-
pitals was especially challenging due to several orga-
nizational constraints. Most of the healthcare services
delivery delays were caused by organizational determi-
nants. Various administrative reasons contributed to the
delay. Referral hospitals lacked a system to provide imag-
ing consultation services for those images sent from the
referring facilities unless the patient had gone through
the standard referral pathway for clinical service. More-
over, frequent power outages, delayed equipment main-
tenance and servicing, a shortage of imaging films, and
lack of trainings were all significant organizational obsta-
cles. One of the hospital managers reported:

Oh! Quality healthcare service delivery is a criti-
cal challenge, specifically for primary hospitals. We
have been without an X-ray machine for the last 4
years because of a lack of maintenance. In addition,
due to the strictness of the hospitals’ rules and regu-
lations, radiologists working at the referral hospitals
are not accepting consultation requests from pri-
mary hospitals. (Hospital manager, 7 years of work-
ing experience).

The informant also added:

As a result, referred patients for the X-ray image
consultation service are not accessing the X-ray
image consultation based on the given request. Sur-
prisingly, the patient is asked to start from scratch
and get an imaging request again from that hospital.
(Hospital manager, 7 years of working experience).
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On the other hand, despite the fact that capacity-building
is crucial for improving the performance of health pro-
fessionals, on-site and off-site trainings were inadequate.
Frequent X-ray machine failures could be an indication
that imaging technicians lack the necessary manipulation
skills.

Staff members of the department are not getting ade-
quate technical training on how to use the imaging
machines properly. We are operating the machines
by familiarizing ourselves by reading the manuals
and the awareness created by the equipment provid-
er’s technical personnel during the machine deploy-
ment phase. (Radiographer, 4 years of working expe-
rience).

The key-informant also added that imaging machine
malfunctions are uncommon due to the lack of technical
knowledge of imaging technicians.

Surprisingly, there are scenarios where machines
are still out of service due to improper operation.
(Radiographer, 4 years of working experience).

Subtheme B: Time related determinants

The study area referral hospitals had a high patient load
and a limited number of radiologists, making timely
consultation services difficult. As a result, accessing the
medical imaging consultation service without a long
appointment time was challenging.

I have been here for the last six days without getting
any service, even though I was given an appoint-
ment. I have been wasting three days without con-
tacting the requesting physician. (28-years-old, male
patient).

Patients preferred private imaging clinics even though
the service costs were significantly higher than those
of government health facilities. This is because private
imaging clinics provide faster service than government
hospitals.

I prefer private imaging clinics considering the
timely service, even though the service cost is very
expensive. (25-year-old female patient).

Subtheme C: Human determinants

The provision of radiologic services was severely hin-
dered by the paucity of radiologists and technological
expertise. Due to this, patients preferred private health-
care clinics.
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In the standard, it is stated that one professional
should give services up to 15 patients per day. How-
ever, we have been providing ultrasound services for
up to 40 patients per day. Surprisingly, due to the
high volume of patient flow, there are cases where
we are forced to give appointments for 2-3 days.
(Radio-technologist, 30 years of working experience).

However, due to the lack of imaging technicians with the
necessary maintenance skills, imaging equipment lasts a
long time without providing service. Due to the dearth of
radiographers with the necessary capabilities, hospitals
invite technicians from other sectors. Moreover, their
willingness to timely fix imaging equipment was a chal-
lenge for them. All these together interrupted the medi-
cal imaging service provision frequently.

We invited the imaging technicians by covering all
the associated costs; however, they did not come as
per the agreed schedule. Some of the reasons for their
delay were that the location is remote (inaccessible
to transportation) and the issue of security. (Hospi-
tal manager, 10 years of working experience).

Moreover, patients’ lack of trust in some of the available
options for image consultation had an impact on their
satisfaction with the imaging service they received.

A hospital manager key-informant stated that

Some rural and uneducated patients believed that
they didn’t get the imaging service unless they were
given a hard copy (film prints). (Hospital manager,
10 years of working experience).

Subtheme D: Budget/Economic determinants

According to key-informants, there was a scarcity of
imaging films on the market, in addition to significant
financial constraints, making it difficult for hospitals to
provide the service on time.

We are unable to purchase an adequate number of
films due to a lack of funding and the high cost of
image films. In addition to the financial constraints,
it is challenging to access a sufficient number of
image films on the market. (Radio-technologist, 6
years of working experience).

Patients had to travel a great distance to use radiologists’
image interpretation service due to the lack of the ser-
vice at their nearby hospital, which forced them to spend
extra money for accommodation and transportation.
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The cost associated with the imaging service is unaf-

fordable for me. I have been here along with my
two caregivers for the last six days, wasting a lot of
money since most of the advanced imaging services
were not accessible within a short period of time. For
example, we spent nearly 13, 000 Ethiopian Birr for
imaging services (ultrasound and CT scan from pri-
vate clinics) (28-year-old male patient).

Another interviewee also added that the cost of food, bed
rent, and transportation was very expensive.

You may be aware that transportation, food, and
bed-rent are all becoming increasingly expensive.
For example, I paid 200 Ethiopian Birr for a single
day’s bed rent, which was very costly for me. In gen-
eral, if the services were available at our nearby hos-
pital, we could save the costs associated with trans-
portation, food, and bed rent. (27-years-old, male
patient).

Theme 5: Mitigation strategies to overcome challenges
The following alternatives were taken by consulting clini-
cians to address problems they experienced throughout
the image consultation process. Among those, referring
patients to better management was the most frequently
used option practiced by the consulting clinicians. In
most cases, they refer patients when they encounter fail-
ure of a medical imaging machine, a shortage of imaging
films, or when the patient has complications. Moreover,
when clinicians planned the patient’s demand for senior
specialists, the patient was not requested to give an image
there to protect him from unnecessary radiation.

If a patient is referred for better management, the
patient has the chance to be seen there by senior
physicians. The recommended image requested by
the consulting physician may be cancelled or more
extra imaging services may be added (for example,
echocardiography and ultrasound in addition to
X-ray). (Radiographer, 4 years of working experi-
ence).

Furthermore, participants reported the strategies they
used to overcome challenges while providing medi-
cal imaging services. Some of the mitigation strategies
were the availability of short-term and long-term train-
ing opportunities, reminding patients about the benefits
and drawbacks of image consultation modalities, mak-
ing patients aware of the consequences of a consultation
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delay, and communicating with radiologists via cell
phones.

We requested the health bureau on how to improve
the academic status of our professionals through
long-term training and short-term training. We have
a plan to capacitate our physicians by at least facili-
tating two days of training, inviting radiologists from
teaching universities. (Hospital Manager, 7 years of
work experience).

Theme 6: Future recommendations

Participants offered a number of suggestions to enhance
the imaging services. Most of the participants reported
that the best course of action to enhance the medical
imaging consultation would be to assist the service with
technology by upgrading the current infrastructure and
allocating an adequate budget. They stated that patients
were compelled to travel long distances to referral hospi-
tals looking for image interpretation service. To minimize
challenges related to further travel, participants recom-
mended the medical consultation service be assisted
by technology. Assisting the service with teleradiology
would improve the service quality by decreasing the radi-
ology report time as well as eliminating the cost associ-
ated with further travel.

There should be a shift from the traditional way to
technology-based. If we implement teleradiology,
life will be easy for both professionals and patients
as it solves many problems, especially those related
to distance. (Radiologist, 8 years of working experi-
ence).

Another in-depth interview participant stated,

In my opinion, it would be very good if the ser-
vice were available at our nearby hospital. This is
because if we could access the service at our nearby
hospital, it would save us time and money. In addi-
tion, although we cost too much, the service should
be given on time. (28-year-old male patient).

Participants reported that consulting hospitals were
inviting radiologists to offer on-site services in an effort
to minimize the obstacles related to distance. However,
due to a lack of funding, they found it difficult to continue
with their plan., Participants recommended that the gov-
ernment would allocate an adequate budget to deliver the
medical imaging service in a sustainable manner.

We also tried to invite radiologists to come to our
hospital and deliver the service once or twice a
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week by covering all the service, transportation,
and accommodation costs, but due to the financial
constraints, we were unable to continue. But I wish
there would be adequate budget allocation. (Medi-
cal director, 2 years of working experience).

The key-informants recommended standardizing imag-
ing facilities and availing of extra hard drives to keep
images for a long time. They also added that the com-
puter’s hard disk wouldn’t be large enough to store all the
images due to the high volume of patient flow. Addition-
ally, they also suggested that having adequate infrastruc-
ture, reducing unnecessary prescriptions, strengthening
the referral system, improving the response times, cre-
ating opportunities for capacity building, and rewarding
experts were equally crucial.

Unnecessary prescriptions should be wminimized
because they can cause unnecessary delays for other
patients. For example, if a person needs surgery, it
doesn’t matter if the ultrasound or X-ray results are
positive; it is a waste of time. When you minimize
such instances, you are bringing deserving patients
to the front. (Medical director, 15 years of working
experience).

Similarly, expanding the existing infrastructure and avail-
ing the imaging equipment were critical for improving
the delivery of medical imaging services. For example,
though teleradiology is a cross-cutting solution to address
issues related to distance, it would be impractical without
the hospital’s information communication and technol-
ogy infrastructure facilities.

Another option is to add imaging machines and
units to increase the number of patients to be treated
per day. In our case, for example, even if we have
additional radiologists, we are not utilizing them
effectively because we do have only one machine and
one room. (Medical director, 15 years of working
experience).

Furthermore, attention should be given to unfair image
requests because such requests could consume other eli-
gible patients’ time.

Even though we tried to make them aware of this
several times, they didn’t understand us. We believe
that they are doing it again and again to confirm our
clinical report with their diagnosis. But we recom-
mend that they be informed about the importance of
avoiding unnecessary image requests. (Radiologist, 6
years of working experience).
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Discussion

The purpose of this study was to explore image consul-
tation practices and challenges from the perspectives of
health professionals and patients in the Amhara Regional
State Public Hospitals. We found that all participants
acknowledged the problem of conventional medical
imaging consultation. Suggested measures included
strengthening the referral system by assisting with tech-
nology, minimizing unnecessary referral requests, and
enhancing the skills of professionals through short-term
and long-term capacity-building training.

This finding is supported by a review study conducted
in Africa [14]. The review reports that limited human
resources, insufficient facilities and opportunities for
education and training, and a low level of integration of
imaging into the entire health service delivery system
were the major challenges in the practice of medical
imaging service delivery. The authors of this study con-
firmed that onsite consultations by inviting radiologists
to the referring hospitals and referral consultations by
sending the images to referral hospitals or private imag-
ing clinics were the two most common approaches in
practice. Alternatively, for better management by senior
professionals, consulting clinicians physically refer
patients to referral hospitals due to the paucity of radi-
ologists in Ethiopia. According to a retrospective study
conducted in Ethiopia, from 1990 to 2021, 430 students
graduated in the field of radiology at five universities [42].
The figure demonstrates the severity of the radiology pro-
fessional shortage.

Hardcopy and softcopy (digital image) consultation
modalities were frequently used during the referral con-
sultation process. Printed-film was the only option for
hardcopy image consultation, whereas CDs and social
media Telegrams were used for softcopy consulta-
tion. However, previous studies indicated that, the most
popular social media platforms for radiologists to com-
municate radiological information were WhatsApp and
Facebook [43—45]. The variation could be due to partici-
pants’ previous exposure and the functionalities of the
social media. For example, in Telegram, users can upload
large size files; it is easy to sign up and use compared to
other social media options [46]. In addition, Telegram
is the most popular platform for communication by
employees at the workplace in the context of Ethiopia
[47].

The benefits and drawbacks of the hardcopy and digi-
tal image consultation procedures were reasonably
expressed by the participants. The key challenges expe-
rienced by the majority of the key informants during the
medical imaging consultation practice were poor image
quality and slow response times. Poor image quality
might result from improper handling of image transpor-
tation options, as they are susceptible to damage by dust,
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scratches, and unnecessary folding. This implies that
poor image quality increases the rejection rate, subject-
ing patients to unnecessary radiation and deterring them
from receiving timely medical care [48].

Similarly, inadequate imaging technician skills could
also contribute to poor image quality which in turn influ-
ences the radiologist to interpret it accurately. Previous
studies revealed that inadequate resolution, imaging
plate artifacts, and a lack of post-processing functions
were the main drawbacks of screen film radiography
[1, 49]. According to our findings, participants experi-
enced sometimes long response time to receive radiology
reports during the telegram consultation process due to
lack of radiologists commitment. This is because the tele-
gram consultation was a free and voluntary service that
was done through informal communication between the
referring clinician and the radiologist. As a result, the
radiologist commented and returned the radiological
report to the consulting physicians when he or she had
free time.

Although the referral approach was the most popular
approach to image consultation, the incompleteness of
the referral information had a substantial impact on the
provision of medical imaging services. Our finding is
consistent with previous findings done elsewhere [50—
52]. This implied that when radiologists received detailed
information about the patient during the consultation
process, they could generate a more credible and trust-
worthy radiological report that can safeguard the patients
from misdiagnosis and treatment. Previous research
work confirmed that the acts of radiographers in com-
pleting missing data during radiology referrals enhance
the provision of high-quality medical services [32]. How-
ever, in some of the referral consultations, radiologists
were unable to access the patient to obtain the informa-
tion they missed because the patient’s family or caregiv-
ers were responsible for transporting the image during
the consultation process [50, 53]. If a substantial portion
of referrals for imaging tests were improperly prepared, it
would result in an erroneous investigation [54].

The availability of adequate resources was considered
as a cross-cutting solution for challenges related to medi-
cal imaging service provision [5, 55]. However, key-infor-
mants in this study confirmed that providing medical
imaging services was difficult due to a shortage of radi-
ologists, inadequate imaging equipment, and poor infra-
structure such as a local area network and electricity.
Additionally, they also noted that frequent interruptions
of imaging equipment and a lack of timely maintenance
and service were all critical issues preventing clinicians
from offering high-quality healthcare services.

According to previous research, a shortage of technical
experts, insufficient infrastructure, and a lack of profes-
sionals are still common challenges for LMICs [3, 9, 43,
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55]. Participants indicated that, imaging machine inter-
ruption was largely caused by technicians’ technical
inability. It was pointed out that most of the digital imag-
ing machines were obtained by donation, and the major-
ity of radiologists agreed that the drawbacks of donated
equipment outweighed the cost savings [56]. In response
to challenges with medical equipment failure, the Federal
Ministry of Health (FMOH) of Ethiopia designed a plan
and included a strategy called ‘establish medical equip-
ment maintenance centers and increase their capacity
and functionality” under Health Sector Transformation
Plan IT (HSTP II) [27, 55].

Findings showed that only 30% of the radiographic
images could be correctly interpreted by physicians and
students due to a lack of adequate knowledge [57]. As a
solution, enhancing the skills of consulting clinicians
working at distant hospitals through short-term training
is recommended [32, 57-59]. To further reduce medical
errors, it is advised that quick consultation of medical
images in quest of expert judgment is essential [60, 61].

This study demonstrated that, frequent power outages,
shortages of consumables, and bureaucratic procurement
processes were other contributing determinants for the
delay of medical imaging service delivery. Previous study
findings revealed that a shortage of consumables contrib-
uted to the majority of the medical imaging service delays
[30, 43]. In this study, the following mitigating strategies,
such as making appointments, referring patients for bet-
ter management, and inviting a radiologist to provide
onsite medical imaging services, were practiced as solu-
tions to improve the service provision by the consulting
clinicians at the referring hospitals. This finding is sup-
ported by other studies stating the need for more training
of consultant radiologists and radiographers by higher
academics to address the shortage and improve access to
medical imaging services [2].

Our study revealed that medical imaging consultation
should be assisted with technology such as teleradiol-
ogy in order to optimally utilize the limited number of
specialists. According to prior research, referrers (con-
sulting clinicians) reported that the virtual consultation
approach was extremely helpful when practicing conven-
tional consultation was challenging because of location
or time [62]. Another study also documented that digital
technology still improves patient outcomes and makes
healthcare safer even though it lacks the accurate data
that is generally gathered during a physical assessment
[63]. Technology-assisted consultation using teleradiol-
ogy, for instance, has a considerable impact on patients’
diagnosis and treatment times, health outcomes, and sat-
isfaction [43, 64] by decreasing the need for face-to-face
presence without compromising the patient’s perception
of the quality of care [65].
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Ethiopia’s federal ministry of health devised short-term
(1-3 years), medium-term (3-5 years), and long-term
(5-10 years) plans to improve healthcare service delivery
by assisting with technology [28, 66]. One of these was
the recommendation to introduce teleradiology in pub-
lic hospitals as a short-term strategy under pillar II [28,
66]. However, the absence of adequate ICT infrastruc-
ture is still a challenge in making services available [66].
Other suggestions made by participants for future medi-
cal imaging service improvements included strength-
ening the referral system, reducing unnecessary image
requests, allocating an adequate budget, incentivizing
radiologists, and capacitating radiographers.

Strengths and limitations of the study

This is the first study of its kind in Ethiopia to shed light
on how medical imaging consultation is practiced and
what challenges are influencing the practice. The study
enlisted a diverse group of key-informants to investigate
the practice and its associated challenges. Though the
study had some strength, it also had some limitations: (1)
The findings of the study can only be applied to this spe-
cific research area because the sample size obtained was
not representative of the overall population; (2) Partici-
pants may respond to suggested responses because self-
reported data is susceptible to social desirability bias; (3)
We also acknowledged that the concept of data satura-
tion is debatable and that new themes may have emerged
from additional interviews [67] and (4) Patient partici-
pants may produce fewer insights regarding the chal-
lenges of providing medical imaging services than key
informants due to their limited exposure to the hospital’s
service delivery practice.

Implication for the practice

The study findings suggested that patients are still suffer-
ing from unintended transportation and accommodation
expenses by travelling long distances to access radiolo-
gists’” services. The findings could also suggest that, in
most cases referring physicians were not in a position
to offer timely diagnosis and treatment for their patients
due to the radiology report delay. The medical radiology
report delay could eventually compromise healthcare
service delivery. These all together imply that adopt-
ing teleradiology could be the best solution to avail vir-
tual consultation that could help to reduce the radiology
report response time.

Conclusions

This research explored six themes that emerged from
medical imaging consultation practices and their asso-
ciated challenges. The two practices onsite and referral
were common to deliver the medical imaging service.
The referring clinicians used both film print and softcopy
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(digital image) consultation modalities during the refer-
ral consultation practice, despite each of them had its
own drawbacks. The main obstacles affecting the medical
imaging consultation practice were organizational, finan-
cial, time, and manpower-related. These issues could
have a considerable impact on the referring clinicians’
ability to deliver timely diagnosis and treatment ser-
vices. To overcome these challenges, certain components
would be recommended as key strategies to improve the
consultation practice, such as strengthening the referral
system, assisting the service with technology (specifically
teleradiology), and availing of short-term and long-term
capacity building activities.
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